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Amendments to the Claims: 
This listing of claims replaces all prior versions and listings of claims in the application: 

Listing of Claims : 

1 . (Currently Amended) An article, comprising: 
a fuel cell diffusion layer; and 

a sulfonic acid moiety covalently bonded to the fuel cell diffusion layer, 
wherein the sulfonic acid moiety has the formula RSO3H, and R is on alkyl 
moi e ty, or an alkenyl moiety substituted with halogen. 

2. (Cancelled) 

3. (Cancelled) 

4. (Currently Amended) The article of claim 1, wherein R is alkenyl substituted 




5. (Original) The article of claim 1, wherein the fuel cell diffusion layer comprises 

carbon. 

6. (Original) The article of claim 5, wherein the fuel cell diffusion layer is in the 
form of a sheet. 

7. (Original) The article of claim 1, wherein the fuel cell diffusion layer further 
comprises a catalyst. 




8. 



(Original) The article of claim 7, wherein the catalyst is Pt. 



Applicant : Zhigang Qi et al. Attorney's Docket No.: 10964-065001/1081 

Serial No. : 10/736,480 

Filed : December 15, 2003 

Page : 3 of 10 



9. (Original) The article of claim 7, wherein the fliel cell diffusion layer comprises 
from about one weight percent to about 50 weight percent of the catalyst. 

1 0. (Original) The article of claim 1 , wherein an aqueous permeability of the article 
is greater than the aqueous permeability of the fuel cell diffusion layer. 

1 1 . (Original) The article of claim 1 , wherein the article comprises a proton 
conducting material. 

12. (Original) The article of claim 1 1, wherein the proton conducting material 
comprises perfluorinated sulfonic acid. 

13. (Original) The article of claim 1, wherein the article has an initial contact angle 
with water of less than about 125°. 

14. (Original) The article of claim 1, wherein the article has an initial contact angle 
with water that is at least about 15% less than an initial contact angle of water with the diffusion 
layer. 

15. (Original) The article of claim 1 , wherein the article has an initial contact angle 
with water that is at least about 30% less than an initial contact angle of water with the diffusion 
layer. 

16. (Original) The article of claim 1, wherein the article has an initial contact angle 
with water that is at least about 40% less than an initial contact angle of water with the diffusion 
layer. 
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17. (Original) The article of claim 1, wherein the article has an initial contact angle 
with water that is at least about 20° less than an initial contact angle of water with the diffusion 
layer. 

18. (Currently Amended) A fuel cell, comprising: 
a first fuel cell flow plate; 

a second fuel cell flow plate; 

an electrolyte between the first and second fuel cell flow plates; 
a diffusion layer between the first fuel cell flow plate and the electrolyte; and 
a sulfonic acid moiety covalently bonded to the diffusion layer, 
wherein the sulfonic acid moiety has the formula RSO3H, and R is an alkyl 
moi e ty, or an alkenyl moiety substituted with halogen. 

19. (Original) The fuel cell system of claim 18, wherein the fuel cell is a proton- 
exchange membrane fuel cell. 

20. (Original) The fuel cell system of claim 18, wherein the fuel cell is a direct- feed 
liquid fuel cell. 

21 . (Original) The fuel cell system of claim 18, wherein the fuel cell is a direct 
alcohol fuel cell. 

22. (Original) The fuel cell system of claim 18, wherein the fuel cell system is a 
direct methanol fuel cell system. 

23. (Original) The fuel cell system of claim 18, wherein the fuel cell system is a 
direct propanol fuel cell system. 
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24-32. (Cancelled). 

33. (Currently Amended) An article, comprising: 
a fuel cell diffusion layer; and 

an acidic moiety covalently bonded to the fuel cell diffusion layer, 
wherein: 

the acidic moiety has the formula R-A; 

A is selected from the group consisting of SO3H, PO3H2, ASO3H2, and 

COOH; and 

R is an alkyl moi e ty, or an alkenyl moiety substituted with halogen. 

34. (Previously Presented) The article of claim 1, wherein the fiiel cell diffusion layer 
comprises carbon paper and the sulfonic acid moiety is covalently bonded to the carbon paper. 

35. (Previously Presented) The article of claim 1, wherein the fuel cell diffusion layer 
comprises a carbon sheet and the sulfonic acid moiety is covalently bonded to the carbon sheet. 

36. (Previously Presented) The fuel cell of claim 18, wherein the diffusion layer 
comprises carbon paper and the sulfonic acid moiety is covalently bonded to the carbon paper. 

37. (Previously Presented) The fuel cell of claim 1 8, wherein the diffusion layer 
comprises a carbon sheet and the sulfonic acid moiety is covalently bonded to the carbon sheet. 

38. (Previously Presented) The article of claim 33, wherein the fuel cell diffusion 
layer comprises carbon paper and the acidic moiety is covalently bonded to the carbon paper. 

39. (Previously Presented) The article of claim 33, wherein the fuel cell diffusion 
layer comprises a carbon sheet and the acidic moiety is covalently bonded to the carbon sheet. 
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40. (New) The article of claim 1, wherein the alkenyl moiety comprises a C2-C10 
alkenyl. 

41 . (New) The article of claim 1, wherein the alkenyl moiety comprises a C2-C6 
alkenyl, 

42. (New) The article of claim 1, wherein the alkenyl moiety comprises a C2-C3 
alkenyl. 



